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6. STUDY PARAMETERS[RESULTS SYNOPSIS:

Age of Test Organlsm- <24 h old_‘
Test Duration: 28 days
Study Method: Flow through
Concentrations: ‘Mean measured
Most sen31t1ve endpoint: Survival
- "NOEC: 0.052 ppb
~LOEC:  0.109 ppb

7. CONCLUSIONS: The’study‘is scientifically SOundiand satisfies
" the guideline requirement. for a chronic tox1c1ty test with an
_'estuarlne/marlne shrlmp .

8. EQUACY- OF THE STUDY: Core.

5. WAIR GUIDELINE DEVIATIONS: None. 1mnnnnnmnmnm\mmmnmm




- 10.- MATERIALS AND METHODS.

. Blologlcal System

Spec1es~
An estuarine shrlmp spec1es,
preferably Amerlcamy31s bahia

Americamysis bahia

vDuratlon 28 days/one generatlon

i‘(fermerly Mys1dqp51s bahla)

28 days

Source (or suppller)

fParental Acclimation
‘1) Parental stock must be
maintained separately from thev

and under test conditions.
2) Mysids should be in ‘good:
,health . . s

brood culture in: dilution water‘

in-house culture-

yes

yes

_Parental Acclimation Period
At least 14 days

- 14 days

Chamber Locatlon'

Treatments should be randomly
assigned to test chamber
locations. :

yes

Duration of the Test:

A mysid test must not be
terminated before 7 days past:
the median time of 1% brood
release in the control
treatment. '

yes

Brood Stock~- : .
Test started with mys1ds-

1) from only one brood stock
or o

2) from brood stock Wthh has
not obtaln sexual maturity or
had been maintained for > 14

food, water, temperature, and
salinityruSed=in the test.

days in a laboratory with same:

yes

L
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' Distribution: . Co
No. of mysids before pairing: _ S
Minimum of 15 mysids per = EE yes:
Compartment, 2 Compartments per | '

Chamber,, 2 chambers per = . _
concentration for g total of
60/level. - o S

No. of mysids after pairing;~

brine shrimp nauplii at least
once daily. . o ‘ o _ S o
2) 150 live brine shrimp ; ... not reported
nauplii per mysiq per day or 75 o - .
twice a day is recommended.

3.2O,randomly selected . w20 pairs/treatment

pPairs/treatment (excess maleg , R : ‘

should be helg in separate. ,

compartment to replaCe«pairedj -

males) - o

Pairing: = L . ' - ;

1) Should be conducted when , - 10 days after exposure

‘MOSt of the mysids are‘sexually‘ I B : -
| mature (usu. 10-14 days after B | -

- test initiation) . . ‘ - R :

2). Should be paired on.the same | - o . yes

day , o * R

Feeding‘: ‘ S v PR L '

1) Mysids should be fed live . fed nauplii 2-3x daily

Counts: : R e
Live adult mysids should be

counted : C Co S o o *
1) at initiation,g~ , 1 .. yes

2) at pairing, ‘ . : R . yes

3) and daily after Pairing. . O yes

4) Live young must be counted | S0 - yes

‘and removed daily. B ‘ L :

5) Missing or impinged animals | = .. = yes

' should be'recorded,'- / o -

Controlsr, ' S 1 _ ;

Survival in any control chamber o >70%

(between pairing and test
,termination).mustvnotgbeAless
than 70%. S ‘ '

!




'VTeSt/WaEeré‘ o

Controls: ‘ - ; : - ’ S
Negative control and carrier . o no solvent used
control (when.applicable) are : oo ‘ S
ramhmdv'; : : . .

"vPhysicé1 System:_

1) May be natural (sterilized’ aerated, filtered}vUvé

and filtered) or a commercial | - ~sterilized sea water
mixture; . . e C o : .

2) During the test, difference- o <10 %0
between highest and lowest S . measured daily

measured'salinities must be
1ess than 10 %o. Should be
measured daily. ) .
3) Salinity should be between
15 and 30 %o \ ’
4) Measured pH should be. ' B o o
petween 7.6 and 8.2. Must not | ‘ - 7.7-8.0
deviate by more than one unit- | EEEE

for more than 48 hours. Should |
pe measured at the beginning, "
end of test and weekly. ‘
5) Water must be,ﬁree of‘

15-17 %o

pollutants.. . TR S yes
6) DO must be measured @ each : : A
jconc..@‘least once a wk. Lo megsured daily

‘(see.details in ASTM)




Test Temperature-

1) Mean measured: temperature
for each chamber at test
termination should be’ w1th1n
1°C of selected test

temperature. ‘

2) Each 1nd1v1dual measured
temperature must be within 3°C
of the mean of the time-
weighted averages.
3) For mysid shrimp,
‘'recommended. -

4) Whenever temp. 1s measured
concurrently in more than one
test chamber the highest & -
lowest temp. must not differ
by more than 2°C. /

27°C is

w1th1n 1'WC |

- yes

25°C

Photopericd: Recommend 16L/8D

16L/8D

-Dos1ng Apparatus-‘

1) -Intermittent flow .
proportional diluters or
continuous flow serial
diluters should be used.

2) A minimum of 5 toxicant
concentrations

3) with a dilution factor not
greater than 0.5 and controls
should be used.

vintermittent'flow _
proportional diluter

5 concentrations -

0.5 dilution factor

Toxicant Mlxlng.-
1) Mixing chamber is
recommended but not requlred

2) Aeration should not be used.

for mixing;

' 3) It must be demonstrated
that the test solution is
”completely mixed before intro.
into the  test. system; .
.4) Flow spllttlng accuracy
must be within 10%.

not aerated

yes




Test Vessels. :

S1) . Materlal all glass, No
316 stainlesg steel,; or
perflorocarbon_plastlc

2) Size: 250 ml with 200 ml

- £111 volume is preferred; 100
ml with 80 ml £ill volume
acceptable

3) 90 or 140 mm inside dia.
glass Petri dish bottoms with -

I collars made of 200 - 250 um
‘mesh screen. -

glass aquaria

20-1 aquarla contalng 8 1

“test solutlon (4-10 cm deep)

100-mm diameter glass perti

dlshes with Nitex-screen
“collars attached by

Covers . Co
1) Renewal: Test vessels .

plate. .
2)-Flow- through Openlngs in
the test compartments should

stainless:’ steel screen

should be covered with a glasst.

be covered with nylon mesh or

silicone adhesive

. n/a

aquaria reported to be
- loosely covered

Flow Rate. _
1) Flow~ rates: should prov1de 5

hr.:
2) Flow rate must malntaln DO

and maintain the tox1cant
level.
3) Meter systems callbrated

daily during test period

to 10 volume additions per 24 |

at or above 60% of saturation

before study and checked twice

8.4 vol. ‘additions’
per 24 °'h

yes. -

diluter calibrated before
and after the test

aerated to insure DO
concentration at Oor near. 100/
saturation. .

2) Test tanks may be aerated

4) Renewal must not drop below vn/a
"50% for more than 48 hours., ‘ STy
Aeratlon.

1) Dilution water should be. yes

aeration was not needed

Chemical/System:

[ Guideline criteria




Concentratlons-

plus solvent control 1f
approprlate :
2) Toxicant conce'must be
measured in one tank at each
toxicant level every week.
|l 3) One concentration must
adversely affect a life stage
|l and -one concentration must not
‘affect any life stage.,
4) The measured conc. of the
test material of any treatment
should be at least 50% of the.
time-weighted average measured
conc. for >10% ofthe duration
of the test. , !
5) The measured conc. for any
| treatment level should not be
more than :30% higher than the

conc:. for more than 5% of the
duratlon of the test

1) Minimum of 5 concentratlone
and. a control, all replicated,

‘time-weighted average measured‘

yes

‘yes

. Solvents: :

1) Should not exceed 0.1 ml/L
'in a flow- through system.

2) Following solvents are
acceptable: triethyléne

- glycol, methanol .acetcne,,
~ethanol. . ’

" no solvent

11. REPORTED RESULTS

‘Quality,assurance and GLP
-compliance statements were
‘included in the report? -

‘Yes

LD AtdieaSt;75% of the paired
1" generation females in the
control produced young or -

produced by the 1% generation
females in the’ control(s) was.
|| more than 3.

2) the average number of young '15.7'young/9




Data Endp01nts must 1nclude :
1) Survival of first- = - yes
generation my81ds (sexes comblned)
.Female T :
~Male; < S
2). Number of live young : yes
produced per female : o
'3) Dry weight of each first- T yes
)} generation mysid allve at the (by sex)
"end of the test . -
Female
" Male - b
4) Length of each 1% , yes
generation mysid alive at. the (by sex).
end of the study ' - o ~
'~ Female
~ Male
'5) Incidence of pathologlcal no
or histological effects; ' v
'6). Observations of other - yes
effects or clinical signs. -
Raw data included? (Y/N). yes

 Effects Data:

cerl |- 15.7 f,j . .89 | 8.1 8.3 | 8.2 | 0.81 1 08’~'o.96'
0.031 |0.0259 | 15.8 | = 89 8.0 8.0 | 8.0 |o0.87 1. 04 1 0.95°
0.065 | 0.0522 16.0 © g7 7.9 8.1 | 8.0 |o0.8al1.09] 0.94
0.13 | 0.109 16.6 13 | 8.2 - - lo.ss| -
0.25- |0.220 o111 | a2 - é;l - - lo.77 -
0.50 |o0.451 ‘o 0. . ] ; IR R ;

Sﬁblethai bbservatioﬁs- MYSldS were observed for loss" of

equilibrium, erratic sw1mm1ng, loss of reflex, ex01tab111ty,

discoloration, and change in behavior. Mysids were affected only

at the highest test concentration, and all eventually died.
Affected mysids swam erratlcally on days 8 13 and were also. noted
.to be. letharglc on days 10-13. ; :



‘.}12. REVIEWER'S VERIFICATION OF STATISTICAL RESULTS"

7

:tstatistical Results:

Endpoint " NOEC | | . . wnoEC

(ug ai/l) (ug ai/l).
Survival- - ol ‘k'o.052 ' = = 0.109
SoQSYOong‘per7~ | a.220 R 0.451
surviving female SR s ,
Dry weight . g : 0.220 o s 6;451
Length = '0.220 | _\ . 0.451

Methods: ANOVA (if. variance homogeneous) or :
Kruskall Wallls’ Test (varlances heteroscedastlc)

A

Endpoint : : fi ~/ NOEC ‘ - - LOEC
T : (pg ai/l) - (pg ai/l)
Survival | : 0.052 | o109
No. ?ohnglpert g N 0.220 / o >0.220
| surviving female R 8 o
| Dry weight .. = 1 0.109 s 0.220
Length S - 0.220 o >0.220

Method: Williams' Test (results‘attached)

'S13 REVIEWER'S COMMENTS: The authors found that survival, with
» an NOEC of 0.052 ppb, was the most sensitive endpoint. EEB’s

verification of the data analyses. agree with that finding.

Differential mortality of the sexes is 'indicated by the data.
" No male mysids survived.at test concentrations of 0.109 ppb

or higher. Although no females survived dosing at 0.451 ppb,

8 females survived: d051ng at O 109 ppb and 7 survivediat
©0.220 ppb , _

The study is sc1ent1flcally sound and fulflll“ the guldellne
requlrement for an acute tox1c1ty test w1th a marine/
estuarine shrimp. ‘ :




, sTATISTICAL,RESULTs -‘ﬁYSID;CHRONIC DATA

SURVIVAL:

Transform ARC SINE(SQUARE ROOT(Y)) |
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN \
1 , ’,‘CONTROL 2 1.202 1.249 1.225
2 .. 0.0259 2 1.202 . 1.249 - 1.225
-3 0.0522 2 01.146 - 1.249  1.197
B , 0.109 2 0.174 . 0,500 0.337 :
5 . 0.220 2 0.322 0.369 0.345
6 0.451 2 0.091 0.091 0.091
SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2. of 2
GRP IDENTIFICATION | VARIANCE SD SEM
1 CONTROL = - . 0.001 . 0.033 - 0.024
2 © 0.0259 = 0.001 - 0.033 - 0.024
'3 0.0522 . 0.005 - 0.073. . 0.052 .
4 - o0.109 0.053 0.231 0.163
5 | '0.220 - ©0.001 - 0.033 0.024
6 0.451 ©.0.000  0.000  0.000°
‘WILLIAMS TEST»'(Isotonlc regreSSIOn model) - TABLE i'OF“Z
GROUP | . | ©  ORIGINAL = TRANSFORMED . ISOTONIZED
5IDENTIFICATION - N CMEAN - MEAN = MEAN
S CONTROL 2 0.885 1.225 1.225
2 ‘ 0.0259 2 0.885 ©1.225 1.225
3 - 0.0522° .2+ 0.865 ©1.197 1.197
4 - 0.109 2 0.130 - - 0.337 0.341
5 '0.220 2 0.115 0.345 0.341
6 0.451 2 0.000 0.091 0.091
WILLIAMS TEST (ISotoﬁic‘regréssion model) . " TABLE 2 OF 2
| C ISOTONIZED CALC. ' - SIG .  TABLE ' DEGREES OF
' IDENTIFICATION - MEAN  WILLIAMS P=.05 WILLIAMS  FREEDOM
| CONTROL 1.225. o R e
~ 0.0259 ©1.225 . - 0.000° 1.94 k=1, v=6
0.0522 - 1.197 0.277 . 2.06 k=2, v=6
0.109 ' .0.341 . - 8.713 . * . 2.10 “k= 3, v=.6
10.220 0.341 8.713 * - 2012 0 =4, V=6
0.451 - 0.091 11.174 = * 2.13 - - k='5, V= 6

s = 0.101 Note: d4f. used for table values are approx1mate when v > 20.“

e




NO. YOUNG PER;SURVIVING‘FEMALEi«‘k _ -
. Transform: NO TRANSFORM

SUMMARY . STATISTICS o o TABLE'l of 2
GRP IDENTIFICATION - N ‘MIN MAX MEAN
1 CONTROL 2 ~  14.900° . ~16.400 15.650
2 0.0259 2 - 15.200 16.400 15.800
3 0.0522 2~ 11.900  20.000 15.950
4 ' 0.109 2 14.000 19.100 16.:550
5 - 0.220 2 8.700 13.500 11.100
SUMMARY STATISTICS . TABLE 2 Of 2
GRP IDENTIFICATION VARTIANCE SD SEM
1 CONTROL o ;1;125 1.061 0.750
2 0.0259 -0.720 . 0.849 0.600
3 , 0.0522 32.805 5.728 - "'4.050"
4 L 0.109 - 13.005 3.606 2.550
5 - 0.220 . 11.520 - 3.394 - 2.400 ’
_WILLIAMS TEST (Isotonic'regréssion model) . T%BLE 1 OF 2
GROUP ' I',. ORIGINAL TRANSFORMED  ISOTONIZED
’ IDENTIFICATION ’ N - MEAN © ‘ ; - MEAN ‘ MEAN
1 CONTROL 2 15.650 - - 15.650 15.988
2 . - 0.0259 2 -+ 15.800 : 15.800 ©.15.988
3 o 0.0522 2 . 15.950 ©15.950 . - 15.988
4 : 0.109 -~ 2 16.550 16.550 - . 15.988
5 0.220. - 2 11'IOO : » 11. 100 11.100
B T e I T T T o T R, . ....--_.'-\ ___________ STTTTmITrees
WILLIAMS TEST (Isotonlc regre531on model) 'TABLE 2’OF'2”
- ISOTONIZED CALC. SIG =~ -TABLE = DEGREES OF
IDENTIFICATION o -MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
CONTROL = 15.988 S . -
0.0259 15.988 0.098 2.02 k=1, v=5
0.0522 . 15.988 0.098 - 2,14 . K= 2, v=5
0.109 . 15.988 .0.098 . - 2.19 - k=3, v=5
'0.220 11.100 . .1.323 - 2,210 k=4, v=5
8 = 3 440 . ‘ .
~Note: df used for table values are approx1mate when v > 207




LENGTH: ‘ C 5
E | Transform NO TRANSFORMATION i
SUMMARY STATISTICS R ‘; ‘ TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 ‘control‘ 53 7.100 9.400 8.202
2 . 0.0259. 53 . 7.600 - 8.500 ~ ' 8.002
3 . - 0.0522 52 7.500  9.000 8.000
4 0.109 -~ 8 - 7.800 8,700 . = 8.213
5 0.220 7 7.700 8.300 '8.086
' SUMMARY STATISTICS TABLE 2 of 2
GRP IDENTIFICATION‘ VARIANCE SD SEM
1 control . - 0.258 0.508 0.070
20 ©0.0259 © - 0.060 © ° 0.245  0.034 -
3 - . 0.0522 . . 0.077 0.277. . 0.038
4 . 0.109 ©0.090 ©0.300 0.106
5 0.220 - 0.045 0.212 ©0.080
) WILLIAMS TEST (Isotonic regression model) TABLE”l OF 2«
‘GROUP . - - | | | " ORIGINAL TRANSFORMED  ISOTONTZED
* IDENTIFICATION N  MEAN .. _MEAN . MEAN
1 EARE control 53 8.202 8.202 8.202
2 | S ©0.0259 53 . 8.002 | 8.002 8.020
3 | © 0.0522 52 - - 8.000 - 8.000 . 8.020
4 o 0.109 8 ©8.213 . . 8.213 8.020
5 0.220 7 - 8.086 8.086 8.020
WILLIAMS TEST (Isbtonic regression model) TABLE 2 OF 2
. ISOTONIZED  CALC. . sIG TABLE ~ DEGREES OF
IDENTIFICATION ~ MEAN  WILLIAMS ~ P=.05 WILLIAMS FREEDOM
control 8.202 N | o
0.0259 '8.020 2.626 * 1.66 = 1, v=168
0.0522 . '8.020 2.614 * 1.73 k= 2, v=168
0.109 ~  8.020- 1,345 .. 175 . k=3, v=168
0.220 8.020 , 1.269 1.77 - k= 4, v=168
s = 0.357

‘Note: df used for table values are approx1mate when v > 20.
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WEIGHT:
Transform NO TRANSFORMATION .
: SUMMARY STATISTICS - TaBLE 1 of 2
IDENTIFICATION _ N MIN MAX MEAN
CONTROL 53 ~0.510 1.370 0.959
0.0259 = 53 0.550 - 1.400 0.951"
0.0522. 53 . 0.550 . 1.360 . 0.941
0.109 = 8 0.680 - 1.120 0.858
0.220 .. 7 ' 0o.560 0.940 0.771
SUMMARY STATISTICS TABLE 2 of 2
IDENTIFICATION »VARIANCE SD SEM
 CONTROL 0.042 0.205 0.028
'0.0259. . 0.035 ° p.186 - 0.026
- 0.0522 . 1 0.042 0.204 0.028 %
0.109 0.030 " - o0.172 = g 061 '
0.220 0.014 0.118 0.044
WILLIAMS TEST (Isotonlc regres51on model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED S
IDENTIFICATION , N MEAN MEAN ' - MEAN- |
1 CONTROL‘>53  0.959 . . 0.959 o.959
2 - o 0.0259 53 0.951 ~ . 0.951 0.951
3. 0.0522 .52 - 0.941 99417 0.941 "
4 S 0.109° 8 ~  o.g53 , 0.858 ' 0.858 -
5 0.220 7 0.771 . 0.771 0.771
WILLIAMS TEST (Isotonlc regress1on model) TABLE 2 OF 2
| : ISOTONIZED CALC. = sI1@ TABLE DEGREES oF
.IDENTIFICATION . MEAN wIrLLIAmg P=.05 WILLIANB = FREEDOM
CONTROL 0.959 , - ,
0.0259 0.951 0.214 1.66 k= 1, v=168
0.0522 - 0.941 0.47s ‘ , 1.73 k= 2, v=168
0.109 - 0.858 - 1.377 . S 1.75 k=3, v=168
0.220 ° © 0.971 2.395 * - 1.77 k= 4, v=168-

_‘..-__..___-__-_.___-_..__.._,.‘__-_.......-_-__;._,._--_--___ ____________________________

Note: df used for table Vvalues are approx1mate when v}> 20.






